###### Practice points

-   Nonmalignant chronic pain is very common in people with HIV (PWH). Clinical epidemiology research suggests that chronic pain prevalence rates are higher in PWH than in the general population.

-   Painful distal peripheral neuropathy due to HIV itself and early antiretroviral medications was historically considered the primary pain condition in this population; however, PWH contend with a preponderance of non-neuropathic, multi-site chronic pain of unknown etiology at present.

-   In the USA, the risk of opioid analgesic misuse is elevated in PWH. Current consensus guidelines do not recommend opioid analgesics as a first-line treatment for the long-term management of chronic pain in PWH.

-   Suboptimal treatment adherence and retention in care are more frequent in PWH when they also have a comorbid chronic pain condition.

-   Current research suggests that persistent immune activation may influence the development and maintenance of chronic pain in PWH.

-   Stigma due to HIV and chronic pain may interact to compromise health-promoting behaviors such as medication adherence, retention in care and good patient--provider relationships.

-   PWH and chronic pain report more mood disturbances than PWH who do not have chronic pain, and many explicitly identify psychosocial factors as strong influences over their pain.

-   The future of improved care for PWH and chronic pain depends heavily on internationally collaborative, adequately funded and strategically implemented research efforts, as well as the careful incorporation of research findings into better treatments and training of clinicians.

Nonmalignant chronic pain is increasingly recognized in clinical and research communities as a common comorbidity among people living with the HIV. Chronic pain generally refers to pain that has persisted for at least three consecutive months, and that has been present on at least half the days in the past 6 months. Chronic pain is widely prevalent in people with HIV (PWH), and a direct threat to their quality of life. Indeed, PWH consistently identify chronic pain as a health priority to be addressed as part of their routine HIV care \[[@B1]\]. Why PWH appear to be at greater risk of developing chronic pain relative to people without HIV remains unclear. Further, etiological contributors to chronic pain development and maintenance in PWH is understudied, which has impeded the development of an appropriate evidence base to inform best practices for pain management in this population. The objective of this special report is to provide a brief overview of this emerging field, while also highlighting important areas for future research. Our ultimate goal is to help stimulate new lines of investigation that will promote effective clinical care of PWH with chronic pain.

Chronically painful HIV-associated peripheral neuropathy {#S0001}
========================================================

HIV was first identified as the cause of AIDS in 1983. At that time, the prominent clinical features of HIV infection were immunosuppression with associated lymphadenopathy and susceptibility to opportunistic infections. Pain reported by PWH was believed to usually have an identifiable and treatable cause, such as an infectious or neoplastic lesion \[[@B2]\]. The transition to AIDS and subsequent death was quick; therefore, most chronic pain in PWH was treated with an 'end-of-life' approach similar to that used in the management of pain in terminal cancer \[[@B3]\]. The goal of most HIV research was to identify a cure for HIV. Antiretroviral medications were an important breakthrough in this search for a cure. Although these medications do not eliminate the virus entirely, they limit its replication; thus allowing some recovery of immune function and markedly delaying the progression of HIV to AIDS and death \[[@B4],[@B5]\]. However, the early antiretroviral medications were associated with particularly adverse effects, including a distal sensory polyneuropathy that frequently rendered patients unable to walk due to intense pain and paresthesia upon weight bearing. This neuropathic pain was arguably the first clearly characterized 'chronic pain syndrome' to be linked directly to HIV and HIV care \[[@B6],[@B7]\]. A flurry of research on how best to prevent and treat this HIV-related chronic neuropathic pain followed, with substantial support from academic and industry research bodies \[[@B8]\]. It became clear that certain early antiretroviral medications (particularly nucleoside reverse transcriptase inhibitors including stavudine, didanosine and zalcitabine) were associated with peripheral neuropathy and related chronic pain \[[@B7],[@B9]\]. Clinicians and researchers were trained to detect neuropathy early and to switch affected patients to a different antiretroviral medication to limit medication-induced peripheral neural toxicity \[[@B10]\]. Although chronic pain associated with HIV sensory neuropathy remains a clinical challenge for PWH today, efforts in research and advocacy have vastly improved awareness of the problem while providing clear pathways of action for clinicians.

Beyond chronically painful distal neuropathy in PWH {#S0002}
===================================================

As antiretroviral treatment pathways have improved, so has medication adherence. Successful antiretroviral treatment usually renders the plasma load of HIV undetectable to most assays within 3 months \[[@B11]\]. Thus, in many regions of the world, HIV has become a manageable rather than a fatal disease. Although the data are mixed, recent studies suggest that the prevalence of chronically painful HIV sensory neuropathy is lower in people treated with modern antiretrovirals, which are less neurotoxic \[[@B12],[@B13]\]. However, despite improved disease control and safer antiretrovirals, pain remains a prominent concern with over half of PWH suffering from chronic pain in their lifetimes \[[@B14]\]. In only a small portion does this chronic pain match the well-characterised stocking-and-glove distribution of the distal sensory polyneuropathy that was frequent in the time of the early antiretrovirals. On the contrary, PWH and chronic pain report a median of 2--5 pain sites each, with the head, abdomen, chest, back and legs being particularly common sites of pain \[[@B15]\]. Although some PWH with sensory neuropathy do experience chronic neuropathic pain, a recent analysis of stavudine-unexposed people taking combination antiretroviral treatment found that only 38.5% of those reporting neuropathic pain symptoms also had clinically diagnosable HIV sensory neuropathy \[[@B11]\]. It seems that neuropathy is just one contributor to the problem of chronic pain in HIV, even when that pain has clear 'neuropathic' characteristics. The focus of current research is now shifting toward other mechanisms that may be at play. The importance of such mechanistic research is underscored by inadequate efforts to treat chronic pain in HIV. Two studies based in the Majority World reported that only 24% (Nigeria) and 18% (Thailand) of PWH and chronic pain were receiving adequate pain therapy \[[@B18],[@B19]\]. Three US-based studies asked people taking analgesic therapies to estimate the amount of pain relief their therapies achieved, and reported relief scores in the range of 50--65% \[[@B20]\]. Clearly, better treatments are needed. In fact, in some areas of the world, attempts to treat HIV-related chronic pain seem to have led to more problems than benefits. Reports from the USA indicate that opioid analgesics were historically prescribed in large numbers to PWH and chronic pain \[[@B22]\]. In the USA, the risk of opioid analgesic misuse is elevated in HIV populations, and opioid overdose is a leading cause of accidental death \[[@B23]\]. Although opioid misuse is not as prominent a concern in other countries with large populations of PWH, it is important that any attempts to treat chronic pain in PWH acknowledge that the current consensus guideline does not recommend opioid analgesics as a first-line treatment for the long-term management of chronic pain in PWH \[[@B24]\]. Unfortunately, research suggests that very few PWH and chronic pain receive adequate pain relief (i.e., analgesia) from pharmacologic treatments \[[@B18]\].

Current impact {#S0003}
--------------

Chronic pain has widespread negative consequences. It affects not only individuals and their clinical care, but also their social networks, their involvement in society and their ability to make an economic contribution \[[@B25]\]. At an individual level, PWH and chronic pain report more mood problems than PWH who do not have chronic pain \[[@B15]\], and many explicitly identify psychosocial factors as strong influences over their chronic pain \[[@B26]\]. US data identify that PWH who have chronic pain also have higher rates of comorbid mental health disorders \[[@B27]\] and are twice as likely to consider suicide as their pain-free peers \[[@B28]\]. The clinical care of HIV is more likely to be compromised when PWH have chronic pain. Suboptimal treatment adherence and retention in care are more frequent in PWH and chronic pain \[[@B29],[@B30]\], placing them at higher risk of viral rebound and worse long-term health outcomes. Societal interactions also suffer given some PWH and chronic pain report that the pain limits their willingness to engage in social activities \[[@B26]\]. Chronic pain is also linked to lower economic participation: one UK/Ireland-based study found that PWH and chronic pain are less likely than their matched, pain-free peers to be working full-time, and more likely to be unemployed or on sick leave \[[@B30]\]. Despite this growing body of evidence demonstrating the widespread negative consequences of chronic pain in PWH, the problem remains largely underappreciated and undertreated. There is a clear need for greater research attention and clinical effort to address chronic pain in PWH.

Current understanding of chronic pain in PWH & future directions {#S0004}
================================================================

One important matter that requires clarification is why chronic pain seems to be more prevalent in PWH than in people without HIV. In the general (i.e., non-HIV) population, a recent systematic review suggested that approximately 34% of people globally suffer from chronic pain \[[@B31]\]. By comparison, over half of PWH suffer from chronic pain in their lifetime, and this prevalence increases to 83% in some populations \[[@B14]\]. It may be that PWH have more (and different) etiological risk factors for chronic pain development than the general population; therefore, chronic pain prevalence rates are higher in PWH. Below, we identify several risk factors -- including interacting biological, psychological and social processes -- that could underlie the additional burden of chronic pain in PWH compared with the general population. Our list is not exhaustive but may serve to guide future research in this area.

Tissue damage cause by HIV-related co-infections {#S0005}
------------------------------------------------

Although many of the systemic consequences of HIV infection are well controlled by modern antiretroviral treatment, it remains important to acknowledge the possible role of co-infections to which those with HIV are vulnerable. HIV-related opportunistic co-infections can be overt or subclinical. Clinically obvious co-infections would likely be promptly recognized, treated and eliminated -- but may leave behind residual tissue damage that continues to contribute to chronic pain. Subclinical infectious processes can go undetected and contribute to chronic pain over longer periods of time, with a greater risk of occult damage to bodily tissue. An example of such a destructive co-infection is tuberculous infection of the spine, which can cause permanent neural damage and promote chronic pain \[[@B32]\]. Co-infection with both tuberculosis and HIV is particularly common in sub-Saharan Africa \[[@B33]\].

Self-monitoring for physical symptoms {#S0006}
-------------------------------------

It is also relevant to acknowledge that the possibility of a subclinical co-infection is an ongoing threat for PWH, and that bodily threat is an important contributor to other processes, such as hypervigilance to physical symptoms, that may increase the risk of pain chronicity \[[@B34]\]. It is possible that PWH are prone to engage in self-monitoring for physical symptoms, including pain, as an indicator of co-infection or worsening HIV disease. Although such vigilance may be necessary at times, there is a risk that PWH may develop an enhanced state of sensory sensitivity accompanied by exaggerated scanning behaviors, or searches for threatening information (i.e., hypervigilance). The common result of such hypervigilance for physical symptoms is that normal, everyday sensory experiences are gradually misinterpreted as threatening and may contribute to more perceived pain \[[@B35]\]. In this way, the attentional bias toward physical symptoms is misinterpreted as painful results in increased interference with daily living. Although there is a paucity of research on such attentional or cognitive biases in the context of HIV, there is a growing body of literature on such biases in survivors of cancer, who also live with the constant threat of disease recurrence \[[@B36]\].

Deficits in social support {#S0007}
--------------------------

HIV is associated with a host of negative social circumstances. PWH typically have less stable or narrower social support networks than those without HIV \[[@B37]\]. The fact that HIV is a lifelong disease that must be managed with daily medication and frequent healthcare visits may contribute to this problem. Plenty of literature describes the psychological and social consequences of managing chronic illness, including pain. The unrelenting and frequently shifting goals of self-management (e.g., medication adherence, stigma management, etc.) represent an additional life stressor that may result in psychological or psychiatric comorbidity and reduced engagement with other important life roles, such as work and socializing \[[@B38]\]. A narrowed focus on HIV self-management may further impoverish a previously rich range of social and work engagements. Thereby resulting in increased attention to personal health-related concerns and fears without the social support that might otherwise allay such worries and foster rapid recovery.

Dysregulated immune activity & inflammation {#S0008}
-------------------------------------------

Current research suggests that persistent immune activation may influence the development and maintenance of chronic pain in PWH \[[@B39]\]. HIV infection prompts a set of cytotoxic immune processes, and HIV itself contains elements that can influence sensitivity to pain \[[@B40],[@B41]\]. Research in animals and humans has shown that HIV envelope glycoproteins, such as GP120, promote allodynia and hyperalgesia \[[@B40]\]. These HIV glycoproteins can directly invade the afferent neurons of the dorsal root ganglion, resulting in axonal injury and neuronal sensitization \[[@B40]\]. Animals injected with GP120 demonstrate increased HIV-related pain behaviors, possibly due to altered glial activity in the spinal cord dorsal horn \[[@B40]\]. Markers of immune activation, inflammation and coagulation typically decline during suppressive antiretroviral therapy, but remain abnormally elevated in many HIV-infected individuals and predict subsequent mortality and non-AIDS morbidities \[[@B41]\]. Further, PWH and active viremia often demonstrate markedly increased systemic inflammation and exaggerated inflammatory responses to stressful stimuli \[[@B42]\]. HIV-mediated destruction of gut mucosa may contribute to this by allowing the translocation of microbial products that promote local and systemic inflammation \[[@B43]\]. Increased inflammation in PWH is likely related to several common negative HIV-related health outcomes including cardiovascular disease, co-infections, cancer, Type II diabetes and frailty. Several small cohort trials suggest that reducing chronic inflammation may yield important improvements in these comorbidities for PWH \[[@B41]\]. In largely non-HIV populations, high levels of inflammation promote heightened sensitivity to painful stimuli and poor chronic pain outcomes, including greater clinical pain severity and worse physical functioning \[[@B43]\]. These findings are not yet extrapolated to PWH, but they suggest that chronic inflammation may also contribute to neuronal sensitization, chronic pain development and worse clinical pain outcomes in this population.

HIV & chronic pain stigma {#S0009}
-------------------------

For PWH, HIV-related stigma is linked to a remarkable number of negative outcomes in the psychological, social and physical health domains, which interactively promote poor quality of life \[[@B44]\]. Chronic pain is also known to be directly linked to stigma, especially when the chronic pain is medically unexplained \[[@B45]\]. HIV and chronic pain stigma may interact to compromise health-promoting behaviors such as medication adherence, retention in care and patient--provider relationships \[[@B44]\]. It also appears that people experiencing stigmatization are at risk for developing more severe and persistent pain \[[@B45]\]. When stigmatized, PWH often experience social rejection, isolation and social pain that may lead to increased pain sensitivity through shared neural networks linking social rejection to pain \[[@B46]\]. Furthermore, recent work has demonstrated that anxiety sensitivity may mediate the relationship between HIV stigma and pain \[[@B47]\]. Anxiety sensitivity refers to a fear of sensations related to arousal, based on the idea that such sensations have negative consequences on well-being. Self-monitoring for sensations related to arousal may foster anxiety sensitivity and, in some people, exacerbate the enhancing effect of stigma on pain.

Reduced access to services {#S0010}
--------------------------

PWH may have difficulty accessing healthcare due to barriers including stigma, concerns about confidentiality, lack of finances or the simple absence of geographically accessible services \[[@B48]\]. Many systems that serve PWH are overburdened, such that chronic pain may be de-prioritized from among the wide range of issues to be addressed during a healthcare visit \[[@B49]\]. This may be even more likely to occur in hierarchical healthcare systems and when disempowerment or lack of education leaves the person with HIV ill-equipped to draw the clinician's attention to their chronic pain. In such situations, failure to access early care for a painful condition may increase the risk of pain chronicity.

Shared risk factors for contracting HIV & developing chronic pain {#S0011}
-----------------------------------------------------------------

A host of individual and contextual features may represent dual risk for both HIV and chronic pain. It is critical to recognize that HIV is not contracted in a socio-economic vacuum. Adverse childhood experiences, social deprivation and psychiatric illness may represent dual elevated risk for both contracting HIV and developing chronic pain. Others have tentatively proposed that the apparently dramatic rate of neurocognitive disorders in PWH may actually reflect a higher base rate of poor performance on neurocognitive testing among people whose early development occurred under socially deprived circumstances, rather than an effect of having HIV itself \[[@B50]\]. This proposal would be supported if data revealed equivalent performance on neurocognitive testing by people with and without HIV who grew up in similarly deprived circumstances -- a question that, to our knowledge, has yet to be examined. Moreover, we speculate that a similar possibility exists in the context of chronic pain and HIV. Specifically, that the greater prevalence of chronic pain in PWH may actually reflect a higher base rate of other biopsychosocial factors that carry risk for chronic pain, rather than a direct influence of HIV itself. Additional research is needed to better elucidate the extent to which chronic pain development in PWH is specific to HIV, and/or related to other factors that increase risk for contracting HIV as well as developing chronic pain.

Future perspective {#S0012}
==================

Future research is needed for better understanding of chronic pain risk factors that are either causatively linked to HIV itself or to the consequences of having HIV. Such research has the potential to move the field forward by providing a logical rationale for the focused development of treatments. That is, treatments could be developed to address specific biopsychosocial contributors to chronic pain. If such treatments are successful in reducing or removing these contributors, they should also reduce chronic pain for PWH. Future research on this topic may also help elucidate the reasons why chronic pain appears to be much more prevalent in PWH compared with the general (non-HIV) population.

One obvious barrier to progress in chronic pain management in HIV is that many organizations that fund research have been slow to prioritize questions of ongoing health and quality of life for PWH. The history of the epidemic is such that much of the funding focus has remained on strategies to prevent transmission and the search for a cure, even while millions of people with 'controlled HIV disease' face a long life with chronic pain and diminished quality of life \[[@B51]\]. In sub-Saharan Africa, home to the largest population of PWH in the world, funding organizations largely remain focused on curative or life-saving research. However, selected reports and a recent funding call from the United States National Institutes of Health for multinational research in noncommunicable diseases that co-exist with HIV indicates a possible shift in this funding deficit, which is welcome \[[@B52],[@B53]\]. Sustainable, multinational funding support will be crucial for the vast, multinational problem of HIV-related chronic pain to be systematically and effectively addressed. The fact HIV clinicians are typically not (or inadequately) taught to assess or treat chronic pain represents a second barrier to progress in our understanding of pain in HIV.

Considering the worldwide scale of the HIV epidemic and the burden of chronic pain in PWH, future progress will require multinational, interdisciplinary partnerships to understand the complexity of chronic pain in HIV and its impact. Effective treatments can only be developed and tested in a systematic way when the problem that is to be treated -- chronic pain in HIV -- is thoroughly understood. Previously, most research on chronic pain in HIV has happened in silos of professional disciplines or geographical locations. However, the recently formed Global Task Force on pain in HIV is envisioned to change this by fostering partnerships between patients, clinicians and researchers from diverse locations, cultural groups and disciplines \[[@B54]\].

The future of improved care for PWH and chronic pain depends heavily on internationally collaborative, adequately funded and strategically implemented research efforts, as well as the careful dissemination of research findings into better training of clinicians and empowerment of PWH. It will be critical to assess the impact of these efforts on chronic pain outcomes that are relevant and valuable to PWH (from varied contexts and backgrounds), and to adapt the efforts according to what these assessments reveal. None of these steps are simple or quickly implemented, but each will be necessary to achieve the goal of reducing chronic pain and its widespread negative consequences for PWH.
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